INTRODUCTION
============

Eosinophilic cellulitis (EC) is a rare idiopathic disorder, first described by Wells in 1971 as a \"recurrent granulomatous dermatitis with eosinophilia\" and it is also reported as Wells syndrome. EC is more frequently observed in adults than in children without racial or gender predilection.[@B1],[@B2] Although its etiology and pathogenesis are currently unknown, EC is characterized by hypersensitivity responses to different endogenous and exogenous stimuli such as arthropod bites, cutaneous viral, fungal and parasitic infections, medications, vaccinations, eczema, autoimmune disease, carcinoma, leukemia, and myeloproliferative disorders.[@B1]-[@B4] EC is diagnosed by its clinical appearance and course, and by characteristic histopathological findings. The site and appearance of cutaneous lesions vary, but they usually affect the extremities.[@B2] Treatment consists of systemic or topical corticosteroid or cyclosporine, but patients with EC show variable responses.[@B2],[@B3],[@B5] We describe here an 11-year-old girl with EC who showed a good response to steroid treatment but developed side effects and relapsed as steroids were tapered, but was then successfully treated with cyclosporine.

CASE REPORT
===========

A healthy 11-year-old girl fell on her knees 9 days before admission. Bruises developed on both tibial tuberosity areas, but soon subsided. One day before admission, she developed erythematous painful swelling lesions on both tibial tuberosity areas accompanied by fever (38℃). She was initially admitted to the orthopedic department with a diagnosis of bacterial cellulitis. There was no history of recent travel or insect bite. Physical examination revealed tender, erythematous plaques on both knees ([Fig. 1A](#F1){ref-type="fig"}), her left arm and her right ankle area. There were no signs of ulceration, bullae, skin breakdown, streaking, or lymphadenitis.

Initial laboratory studies revealed a mildly elevated white blood cell count of 10,760/mm^3^ (78.8% neutrophils, 4.2% eosinophils), an erythrocyte sedimentation rate (ESR) of 8 mm/hr and a C-reactive protein (CRP) of less than 0.3 mg/dL. Her creatine kinase and myoglobin concentrations were 76 U/L and 25 ng/mL, respectively, both within normal limits. Despite treatment with intravenous cefazolin, her fever and painful erythematous rash continued and her peripheral blood eosinophils increased from 9.1% to 35.5%. She was transferred to the pediatric department on the 5th day after admission. Her total IgE concentration was 1,418.5 IU/mL (normal value: 0-170 IU/mL) and she was positive for specific IgE to house dust mites. Her stool was negative for parasites, and her antinuclear antibody, ANCA (anti-neutrophil cytoplasmic antibody) and anti-double-stranded DNA antibody were all within normal limits. A skin biopsy was taken from an erythematous skin lesion of her left leg, with histologic examination revealing diffuse heavy infiltration of eosinophils in the entire dermis, a finding consistent with EC ([Fig. 2](#F2){ref-type="fig"}). She responded well to oral prednisolone for 3 days and was discharged without medication. Four days later, however, a new erythematous painful plaque appeared on her left foot ([Fig. 1B](#F1){ref-type="fig"}) and blood hypereosinophilia (28.4%) recurred. Due to the relapse after tapering prednisolone several times, she was continued on oral prednisolone for 11 weeks. Because of her steroid dependency and increased intraocular pressure, she was switched from prednisolone to cyclosporine (5 mg/kg/day) for 2 months. Her skin lesions improved and there was no evidence of relapse after cessation of treatment for 6 months.

DISCUSSION
==========

The manifestations of EC are difficult to differentiate from those of bacterial cellulitis, making EC easy to misdiagnose.[@B1],[@B6] Differential diagnoses also include contact dermatitis, envenomations, and drug reactions, as well as less common entities such as erysipelas, eosinophilic fasciitis, hypereosinophilic syndrome, chronic urticaria, granuloma annulare, and Churg-Strauss syndrome.[@B7] Bacterial and fungal cellulitis rapidly expanded within the first 24 hours and a break in the skin barrier can be detected.[@B8] In contrast, EC lesions begin as itching or a tender burning sensation, followed by cellulitis-like eruptions, well demarcated nodules or plaques, and the development of vesicles or bullae.[@B1],[@B2] Our patient was initially suspected of having bacterial cellulitis because her symptoms developed after trauma and erythematous tendered swollen skin lesions were accompanied by fever. However, her symptom developed 8 days after trauma, there was no break in the skin and she was unresponsive to antimicrobial therapy.

Clinical evolution in EC is paralleled by histological changes and correlated with the immunobiology of eosinophils, not only in blood but in bone marrow and tissues.[@B2],[@B3],[@B5],[@B9] During the acute stage, there is marked dermal edema and a predominantly eosinophilic infiltrate in the upper and mid epidermis without signs of vasculitis.[@B3] If edema is pronounced, the epidermis may be spongiotic, and subepidermal bullae may develop. In the subacute granulomatous phase, the eosinophils degenerate and deposit eosinophil major cationic protein and nuclear debris onto collagen fibers, producing flame figures within 1-3 weeks. These \'flame\' figures consist of collagen coated with eosinophilic material and surrounded by histiocytes and multinucleated giant cells. During the regressive phase, eosinophils gradually disappear, although histiocytes persist and giant cells are present around the collagen deposits, forming microgranulomas. In addition, hypereosinophilia of the peripheral blood may occur during the active phase of the disease. Eosinophil levels have been found to fluctuate during the course of the disease, returning to the reference range on clinical remission.[@B9] The eosinophil count in the peripheral blood of our patient was as high as 35.5%, decreasing during therapy. The hypereosinophilia of her peripheral blood and the presence of infiltrating eosinophils in subcutaneous fat without epidermal involvement suggest that our patient was in the acute stage of EC at initial presentation.

Although EC lesions can heal without medication, treatment with systemic corticosteroids has been shown to decrease symptom duration.[@B2] The standard treatment for patients with Wells\' syndrome is oral steroids, although topical steroids, antihistamines, dapsone, cyclosporine, azathioprine, griseofulvin, doxycycline, minocycline and interferon-α2 have been reported effective, either alone or in combination.[@B2],[@B5] We initially treated our patient with oral prednisolone because she could not walk due to pain in the lesion, which was effective. However, the development of side effects led to a switch to cyclosporine. Similarly, two patients refractory to corticosteroids were treated successfully with cyclosporine.[@B10] Cyclosporine acts primarily on helper T cells, decreasing their activation, proliferation, and cytokine production.[@B11] In addition, cyclosporine has effects on eosinophils and basophils in cutaneous inflammation and suppresses blood eosinophil counts and the production of IL-5.[@B12] Cyclosporine treatment of our patient led to complete remission. She did not experience any adverse effects of cyclosporine, such as hypertension or nephrotoxicity.

In summary, we have described a patient initially diagnosed with bacterial cellulitis but confirmed to have EC by skin biopsy. Cyclosporine can be effective in patients who are dependent on or experience side effects with corticosteroids.
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![Skin lesions of our patient with eosinophilic cellulitis. (A) Development of tender edematous erythematous skin lesions on tuberosity areas of both knees and improvements in these lesions after treatment with oral prednisolone. (B) Development of newly swollen erythematous skin lesions on the left foot after tapering of prednisolone.](aair-5-62-g001){#F1}

![Histologic examination of a skin biopsy of an erythematous lesion on the left leg of the patient, showing diffuse heavy infiltration of eosinophils in the entire dermis (hematoxylin and eosin; (A) original magnification ×100, (B) ×400.](aair-5-62-g002){#F2}
